The electronic and structural properties of wurtzite InN, ZnS and CdSe structures are studied using the empirical pseudopotential method (EPM). The principal energy at Γ of wurtzite InN, ZnS and CdSe compounds are calculated. Band structure of wurtzite InN, ZnS and CdSe materials are presented. Other quantity such as bulk modules by means of our model is calculated.
This method is simple and is expected to give quick and reliable results which will be valuable for the assessment of the intrinsic and extrinsic material phenomena to determine the properties for optoelectronic devices applications. In this paper, we show band structures and pseudopotential form factors for wurtzite InN, ZnS and CdSe structures. The calculated results of energy gap and the effective lattice constant are presented. By the way, we have used this procedure for testing the validity of our model [11] of bulk modulus. In the subsequent section a brief description of the used method is presented. The calculated results and discussion are presented in Sec. 3. The last section consists of conclusion.
Pseudopotential calculation
At the present work the EPM electronic band structure as well as corresponding set of k.p parameters for wurtzite InN, ZnS and CdSe crystals have been studied. The pseudopotential Hamiltonian is given by
where V PS is the pseudopotential that can be expanded in reciprocal lattice vectors G v as:
For the wurtzite structures the matrix elements of the crystal pseudopotential appears as [12] 
where V S and V A are the symmetric and antisymmetric form factors, and S S and S A are the symmetric and antisymmetric structure factors specific to the wurtzite crystals, respectively.
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where n is number of atoms per unit cell (at wurtzite structure n=4), λ 
where Ω is the volume of the unit cell.
Results and discussion

Electronic band structure
In the wurtzite structure we have four atoms in the unit cell so that we have eight valence bands. We notice that bands 1 and 2 are very s-like whereas the rest of the bands have pronounced p-like character. In particular bands 6 and 8 are almost pure p xy -like and p z -like respectively. We also notice that the character of the conduction band is almost free-electron-like although there still is some localization around the S atoms. 
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The pseudopotential form factors for the wurtzite InN, ZnS and CdSe crystals are shown in table 1. They give the reasonable agreement with experiment and other calculations for the principal energy gap along Γ→Γ (see Table 2 ). In Fig. 1 , one can show the calculated band structure of InN, ZnS and CdSe compounds. The band structure is typical of the wurtzite structure. The compounds exhibit a direct gap for the given structures.
Bulk modulus calculation
An important observation for studying B 0 is the clear differences between the lattice constant in going from the group III-V and II-VI semiconductors as seen in table 3. One can view the effect of increasing covalency. As the covalency increases, the pseudopotential becomes more attractive and pulls the charge more toward the core region, hence reducing the number of electrons available for the chemical bonding. The modulus generally increases with the covalency but not as fast as predicted by the uniform density term. The lattice constants are predominantly dependent on B 0 where impetus us to applicable study between the two and to test the validity of our empirical model [11] by a new parameterization of bulk moduli.
where a is the lattice constant in (Å) and λ is an empirical parameter which accounts λ = 0, 1, 2 for group IV, III-V, and II-VI semiconductors, respectively, 2 in (Å) and the first term in (GPa). The calculated bulk modulus values compared with those of experimental and theoretical as given in table 3. The results of our calculations are in reasonable agreement with experimental and theoretical ones except for ZnS where the emergence is happened.
Conclusion
Electronic band structures of wurtzite InN, ZnS and CdSe structures are calculated using empirical pseudopotential method. It is shown that these structures have direct gap. The results of the bulk moduli are calculated. A reasonable agreement with experimental and theoretical data was observed.
